Background: Adolescents with overweight and obesity report various motivations for weight loss other than the desire for better health. However, there is little evidence regarding the main motivations for weight loss in adolescents. The present systematic review aimed to identify the motivations for weight loss in adolescents with overweight and obesity. Methods: A systematic search for original articles published up to December 2016 was carried out in the PubMed, Scopus, LILACS, and ADOLEC databases. The terms used in the search were: motivation, motive, reason, "weight loss," "lose weight," and adolescent.
Background
The prevalence of overweight and obesity in adolescents has increased significantly in the past decades [1] . For instance, a pooled analysis of 2416 population-based studies found that the prevalence of obesity had increased from 0.7% in 1975 to 5.6% in 2016 in adolescent girls, and from 0.9% in 1975 to 7.8% in 2016 in adolescent boys [2] . Recent systematic reviews have also noted the high prevalence of overweight and obesity among adolescents in various regions of the world [3, 4] .
Excess weight is a risk factor for several chronic non-communicable diseases (CNCDs), such as diabetes and cardiovascular disease, both during adolescence and adulthood [5, 6] . In addition, adolescents with overweight and obesity are at higher risk of becoming adults with obesity than normal-weight adolescents, a phenomenon known as "tracking" [7] . Data from the National Longitudinal Study of Adolescent Health showed that, while only 5% of eutrophic adolescents became adults with morbid obesity (body mass index [BMI] > 40 kg/m 2 ), 40% of adolescents with obesity became adults with morbid obesity [8] .
Considering the physical, psychological, and social health problems related to overweight and obesity in adolescents in the short, medium and long term, the reduction and control of body weight is an important measure for the prevention and/or treatment of CNCD, as well as to obtain better quality of life and health [5, 6] . However, adolescents often seek to reduce and control their body weight for other reasons; namely, appearance and acceptance by peers [9, 10] .
Identification of the motivations for weight loss in adolescents with overweight and obesity will help health professionals to define better treatment strategies for weight control in adolescents, reinforcing the importance of weight control for health and quality of life. To the best of our knowledge, the motivation for weight loss in adolescents with overweight or obesity has not yet been recorded, nor have validated instruments for recording the former been presented. At this point, we also refer to a systematic review by Silva et al. (unpublished data) .
In this context, the present review aimed to identify the instruments for evaluation and the main motivations for weight loss in adolescents with overweight and obesity.
Methods

Design and protocol registration
The Meta-Analyzes of Observational Studies in Epidemiology (MOOSE) [11] and the Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) [12] were used to plan, conduct, and compose the present systematic review.
The systematic review protocol was recorded in the International Prospective Register of Ongoing Systematic Reviews (PROSPERO) (<http://www.crd.york.ac.uk/PROSPERO/>) under No. CRD42017056528.
Inclusion and exclusion criteria
The inclusion criteria were as follows: 1) Design: observational studies (cross-sectional and cohort); 2) Language: publications in Portuguese, English and/or Spanish; 3) Publication period: no restrictions; 4) Outcome: motivation for weight loss; 5) Population: adolescents aged 10 to 20 years. This age range was defined considering that it has been used in some studies on motivation and behaviors in adolescents [13, 14] and systematic reviews [15, 16] . Additionally, according to World Health Organization (WHO): "Age is often more appropriate for assessing and comparing biological changes (e.g. puberty), which are fairly universal" [17] . Thus, the use of a more expanded age range can be justified considering that behaviors, such as motivations for weight loss, can vary with the socio-cultural environment. Review articles were excluded.
Information sources and searches
Electronic searches were performed in the LILACS, PubMed, Scopus, and ADOLEC databases. In the LILACS and ADOLEC databases, the following combinations of terms were used: (motivation OR motivations OR "motivational factor" OR "motivational factors" OR motive OR motives OR reason OR reasons OR predictor) AND ("weight loss" OR "lose weight" OR "body-weight reduction") AND (adolescent OR adolescents). For the PubMed and Scopus databases, the search strategy used was: (motivation OR motivations OR "motivating factor" OR "motivating factors" OR motive OR motives OR reason OR reasons OR predictor) AND ("lose weight" OR "losing weight" OR "weight loss" OR slimming) AND (adolescent OR adolescents).
To recover unpublished records, the thesis and dissertation banks of the following institutions were searched: The Coordination for the Improvement of Higher Education Personnel, the University of São Paulo, the Brazilian Institute of Information in Science and Technology. The OpenGrey database (<http://www.opengrey.eu/>), which specializes in grey literature, was also searched, and a manual search was performed.
Study selection and data extraction
The first author (D.S.) triaged the retrieved records, while another author (S.L.) reviewed the selected studies. After identifying the studies that would be included in the review, the researchers collected the following data: journal, language, year of publication, authorship, country of origin, number and age of participants, method of nutritional status classification, instrument for assessing motivations and main motivation for weight loss. The motivations for weight loss were compared across studies, with consideration of the similarity among the motivations. That is, studies that described similar motivations related to appearance were considered as reporting the same motivation.
Quality appraisal
Two researchers assessed the methodological quality of the studies included in the review using the Agency for Healthcare Research and Quality (AHRQ) Methodology Checklist for Cross-Sectional/Prevalence Studies (http:// www.ncbi.nlm.nih.gov/books/NBK35156/) [18] . The AHRQ checklist consists of 11 items that can be answered with either "yes", "no", or "unclear". We classified studies with 8-11 "yes" responses as "high quality"; those with 4-7 were "moderate quality", and those with 0-3 were "low quality".
Results
Search outcomes
The search in the PubMed, Scopus, LILACS, and ADOLEC databases retrieved 1635 records. In the manual search, 13 articles were retrieved for a total of 1648 records. After reading the titles and the abstracts, we excluded 1616 abstracts. Of the 32 abstracts selected, five were duplicates. The remaining 27 were assessed for eligibility. After the inclusion and exclusion criteria were assessed, six articles were included in the present review; all were cross-sectional studies [19] [20] [21] [22] [23] [24] . Figure 1 presents the flowchart for the selection of the studies.
Quality appraisal
The methodological quality and characteristics of the studies are presented in Table 1 . Five studies were classified as having moderate quality because they received a "yes" response for 4-7 items of the AHRQ checklist [19-21, 23, 24] . One study received a "yes" response for eight items and was classified as high quality [22] .
Study characteristics
Two studies were conducted in the United States of America [19, 20] , one in Thailand [21] , one in Sweden [22] , one in the United Kingdom [23] , and one in Brazil [24] . The range of sample sizes varied between 12 [23] and 167 [21] adolescents; whereas the age range went from 11 [23] to 20 [19] years.
The most commonly used diagnostic criterion for overweight and obesity among the studies was that of the Center for Disease Control (percentile of BMI by age), which was used in two studies [19, 24] . Other studies established different criteria and, in particular, did not define (extreme) obesity uniformly. Morinder et al. [22] , for example, used the International Criteria of the Obesity Task Force, whereas In-Iw et al. [21] applied the following criteria: slightly obese -BMI ≥ 25 kg/m 2 combined with a weight between 120 and 140%, and moderately-severely obese -BMI ≥ 25 kg/m 2 combined with weight for body size percentage > 140%. Reece et al. [23] defined overweight as a BMI percentile > 91, and the study by Taylor et al. [20] classified severely obese as a weight for height percentage ≥ 150% [15] . One study included only adolescents with overweight [19] , four included only adolescents with obesity [20] [21] [22] 24] , and one included both [23] .
Motivations for weight loss in adolescents with overweight and obesity
The instruments for assessing and the motivations for weight loss among adolescents with overweight and obesity are presented in Table 2 and Fig. 2 . An interview with open questions was the most frequent instrument, used in four studies [20, [22] [23] [24] . Two studies used questionnaires with open questions [19, 21] . An example of an open question used in the studies would be "What are your personal motivations for losing weight?", which was used in the study by Lofrano-Prado et al. [24] .
In the six studies included in the present review, 17 different motivations for weight loss in adolescents with overweight and obesity were identified [19] [20] [21] [22] [23] [24] . The desire for health improvements was the main one, observed in four studies [19] [20] [21] [22] , of which three included exclusively adolescents with obesity [20] [21] [22] . In three studies, the participants stated appearance reasons [19, 21, 24] . Improvement in self-esteem was given as a motivation in three studies [19, 22, 24] , while avoidance of bullying was also mentioned in three other ones studies [20, 23, 24] . The motivations to be healthier [22, 24] , to be in better fitness/shape [22, 24] , to have peer acceptance and/or greater social integration [19, 23] , and to fit into "normal size", more elegant clothing [20, 24] were identified in two studies each. The following motivations were mentioned in one study each: being more attractive to the opposite sex [21] , doing things for enjoyment [19] , facing major changes in life (school or city) [19] , personal motivation [19] , celebrating the 15th birthday [20] , increased mobility, practicing physical activities [20] , feeling good [22] , accepting oneself [22] , and improving quality of life [24] .
Discussion
Adolescents are particularly vulnerable to the influence of the media and their peers [25] . In adolescents with overweight and obesity, this influence may result in motivations for weight loss related to appearance and peer acceptance goals rather than improving health and quality of life [26, 27] .
Most studies in the present review presented a moderate risk of bias/methodological quality, according to the AHRQ criteria [18] . Among the observed biases was the use of non-specific and non-validated instruments to Taylor et al. [20] Interview with open questions Celebration symbolizing a girl's transition to womanhood at her 15th birthday, improved health, avoidance of teasing and bullying, inability to fit into "normal" or stylish clothing, and limitations on movement, physical activity, and exercise
In-iv et al. [21] Questionnaire with open questions Cosmetic purposes, medical reasons, and attractiveness to the opposite sex
Morinder et al. [22] Interview with open questions Feeling good and accepting oneself, being healthy and in good physical shape, having more self-esteem, and not worrying about hospital visits and future diseases
Reece et al. [23] Interview with open questions Avoidance of bullying and a desire to integrate socially with peers Lofrano-Prado et al. [24] Interview with open questions To become healthy, fit in clothes, personal appearance, bullying, self-esteem, physical fitness, and quality of life assess the motivations for weight loss in adolescents with overweight and obesity. Several sets of diagnostic criteria for overweight were used in the studies; therefore, the nutritional status of the adolescents could not be compared between the studies. In addition, this highlights the need to adopt an international criterion to estimate, monitor and compare the prevalence of overweight in different populations and therefore, to support public health interventions.
The studies included in the present review used questionnaires with open questions [19, 21] and interviews [20, [22] [23] [24] to identify the participants' motivations for weight loss. It should be noted that such instruments do not allow standardization of the responses and that none of the questionnaires or interviews had been validated at the time the studies were carried out. For this reason, the reproducibility and generalization of the results of these studies were compromised. It follows that there is a need for a questionnaire with adequate content and construct validity as well as internal consistency and reliability for the assessment of motivations for weight loss in adolescents with overweight and obesity. Indeed, there are six questionnaires for assessing motivations for weight loss in individuals with overweight, but none are directed exclusively towards adolescents [28] [29] [30] [31] [32] [33] .
In three studies from the current review, the main motivation for weight loss among adolescents with obesity was the desire for better health [20] [21] [22] , perhaps because the participants knew that some of the consequences of obesity, such as dyslipidemia, hyperglycemia, and insulin resistance, require greater attention and health care than adolescent obesity itself. In the study by In-iw et al. [21] , the motivation to have better health was higher in the "moderate-to-severe obesity" group of adolescents (BMI ≥ 25 kg/m 2 combined with weight-for-height percentage of 120-140%) (52%) than in the "mild obesity" group (BMI ≥ 25 kg/m 2 combined with weight-for-height percentage > 150%) (35%; p = 0.03).
In half of the studies, appearance reasons were the motivations for weight loss [19, 21, 24] , especially in adolescent girls. For example, in the study by Jensen et al. [19] , 19 of the 32 adolescent girls identified appearance reasons as their primary motivation for weight loss. Lofrano-Prado et al. [24] reported that 30% of adolescent girls reported appearance reasons as their main motivation for weight loss, while the rate was approximately 15% in adolescent boys, indicating that adolescent girls are under greater pressure and influence from the media and their peers to have a lean and well-defined body according to beauty standards that are disseminated as ideal [34, 35] .
Self-esteem in adolescents with overweight can be compromised by social pressure. They may compare their body size with other people's and long for the same body structure as "normal-weight" models, artists, or more popular peers [36] [37] [38] . It was for this reason that the desire for improvement in self-esteem was referenced as a motivation for weight loss in three of the studies [19, 22, 24] , demonstrating the need for multidisciplinary treatments that emphasize the reality of body diversity. Adolescents are in the process of developing and discovering their own bodies. Therefore, it is important that they understand that people with the same body weight may have physical variations due to bone structure. Such knowledge would promote better body acceptance and self-esteem, and the desire to lose weight would be motivated by health concerns and not necessarily by the wish for someone else's body type.
Teasing and bullying observed in adolescents with overweight and obesity in, especially school-aged adolescents, still occurs often, triggering low self-esteem, shame, and social withdrawal [39, 40] . Indeed, avoidance of bullying was identified as a motivation for weight loss in three studies [20, 23, 24] , indicating the need for measures that combat discriminatory practices in school environment. Brown et al. [41] showed that children and adolescents who reported motivation for weight loss associated with bullying presented unhealthy eating practices such as skipping meals.
Buying clothes for people with overweight is often no easy task, since the quantity and variety of clothes available are lower than for normal-weight people, even though significant achievements have been made regarding clothing for people with overweight, with the greater prominence received by fashion plus sizes [42] . In this regard, the desire to fit "normal size" clothing, which were classified as more "elegant" by the adolescents, was identified in two studies [20, 24] , one of which included only adolescent girls [20] .
The study by Taylor et al. [20] , conducted in United States of America, which included only adolescent girls, identified the 15th birthday party as a motivation for weight loss. This motivation was not identified in the other studies included in the review [19, [21] [22] [23] [24] , which were carried out in several regions of the world. Taylor et al. [20] suggested that the period beginning 3 years before the event, that is, after the age of 12 years, may represent a turning point for adolescent girls with overweight that initiates healthy weight-control and weight-loss behaviors that may favor lasting control of body weight. This understanding cannot be generalized, considering that this motivation was identified in only one study. Nevertheless, the beginning of puberty might certainly be regarded as a critical phase in which adolescents girls with overweight and obesity start to work intensively on controlling their body weight.
From an epidemiological point of view, the motivations for weight loss in adolescents with overweight and obesity identified in the present systematic review may inform better targeting of systematized, early, multi-professional intervention that greatly impacts weight loss and control. Such interventions may prevent and/or treat comorbidities associated with obesity over time. Adolescence is a particularly important time of life, and among the risk factors for the development/maintenance of excess weight, eating and lifestyle habits are among the most modifiable. This highlights the need for effective public policies for preventing and controlling obesity that consider the individual and socio-environmental risk factors within in an integrated, inter-sectoral context [43, 44] .
There are two limitations to this study. First, is possible that not all articles on the motivation for weight loss in adolescents with overweight and obesity were included. That said, searches were carried out in the main health databases, in the gray literature, and manually. Second, the instruments for evaluating the motivation for weight loss in the studies included in the review were interviews and questionnaires with open questions, without validation, compromising the comparison between the studies. The strengths of the study were: (1) its novelty -no previous systematic reviews have been carried out on the same theme; (2) the use of combinations of specific terms in each database; and (3) the assessment of methodological quality using specific criteria.
Conclusions
In the present review, 17 motivations for weight loss were identified in adolescents with overweight and obesity using interviews and questionnaires with open questions. A validated questionnaire to assess this variable in adolescents is necessary. The main motivations for weight loss were better health, appearance reasons, improvement in self-esteem, and avoidance of bullying. The methodological quality of most studies was moderate, according to the AHRQ checklist.
Further studies on the motivations for weight loss in adolescents with overweight and obesity are recommended. In particular, associations should be made with other variables such as socioeconomic status, schooling, urban vs. rural housing, and unhealthy behaviors such as smoking and alcoholism. In addition, further experimental studies that assess the impact of multiprofessional treatment on reorientation of motivations for weight loss in adolescents with overweight and obesity are recommended. 
